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NOVELTY - Hot gas containing vapors of liquid hydrocarbon and water 
are supplied to an upper catalyst layer (100) along with an oxidizing 
agent initially and reacted at normal temperature. Hot gas formed in 
the upper catalyst layer is supplied to a lower catalyst layer (1 10) 
and the temperature is increased. The supply of hot gas and oxidizing 
agent is stopped to the upper catalyst layer after a preset temperature 
and supply is carried out to a lower catalyst layer. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
fuel reformer comprising a container comprising the catalyst layers at 
the upstream and downstream sides. An inlet manifold is provided to the 
inlet part of the upper catalyst layer (100). Supply switching unit of 
hot gas and oxidizing agent are arranged. A temperature sensor is 
arranged at fixed position of the lower catalyst layer (1 10) and a 
control unit (32) which controls supply switching of hot gas and 
oxidizing agent, when the lower catalyst layer reaches preset 
temperature based on the output signal of the sensor. 

USE - For operating a fuel reformer used as fuel cell power 
generator. 

ADVANTAGE - Hydrogen-rich reformed gas is formed by water vapor 
modification and partial oxidation reaction in a short period of time 
with low CO concentration. 

DESCRIPTION OF DRAWING(S) - The figure shows a schematic structure 
of a fuel reformer. (Drawing includes non-English language text). 
Control unit (32) 
Catalyst layers (100, 110) 
pp; 12 DwgNo 1/5 
Derwent Class: E36; H06; L03; X16 
International Patent Class (Main): C01B-003/38 
International Patent Class (Additional): C01B-003/32; H01M-008/06 



<19)B#BftfW (JP) (12) & Hf] *f# fft & $g (A) 



#$§2001-89108 
(P2001-89108A) 

(43)&08B ¥^13¥4H 3 0(2001.4.3) 



(51)IntCl. T 
C 0 1 B 3/38 
3/32 

H 0 1 M 8/06 



FI 

C 0 1 B 3/38 
3/32 

H0 1M 8/06 



4G04 0 
A 5H027 
G 



ifaSfcR §3*3i©ft5 OL (£12H) 





MW1 1-274427 


(71) fcBKA 000005234 










¥^11¥9^280(1999.9.28) 


ti&/iuiuiim;ii*KHiaff h imm 
























(74)fSiA 100075166 






m± mn m W2%) 






F*-A(£#) 40040 EAD2 EA03 EA06 EB03 EB14 






EB23 EB43 EB44 EC03 






5H027 AA04 AA05 AA06 BA01 KK42 






10112 



(54) kmm>6K) m&n%t*0&wrm 



(ct) imm 

mm] commzmtmmtL^b. tsmvm 

wkow (#&B&tmm) imzmtmrnm 

2<7)mm m • ms&m&m) noizmm-zzbiz 

m 1 5 or) izmmk. % i (dmmm^ 
nmmtiAbmm#wm*®±L. m2<7)mm 
mwmtmizmmx. zzbbtz. 



6 :ffS*tff*«»K*. 
2 i s M*«»?-f > 

a » « atm*»?~r ^. 

8 4. a 6 : «at* 

8 8 ! SB*AnT3#-» H 

z s : aj«»xa<r 

s i : mm±»+. S 8 : HUB 

1 0 0 

(**■»»«•) 

1 1 O : ISOkll 

(«-««»«■■) 



a iso 




(2) i!2 001-89108 (P2001-89 1(5 



immi] x?/-/u, jfvyyzfco 

mm* zmtMtf* tth iz&nmmizm%L i . 
*M5tfzm%.fc t mmt&%%mt nwmtz x^x* 

fcwt, mmn*. mmm 1 nmmizwmtt 
t mmtf* i ixn^x-m^m^ u 
mm i vfm®x'%&k& uzHh&tfx*. tssm^ 
m 2 <om%mizM$i?z> z\t\,zx^2 <r>mm * » 
#aau z\cow,2(7)Mmmfem.iz%\mk. %\<r> 

2mmwwm&£W os* tz\t zimt -ti 

[mm 2 ] mxm 1 EBm/am&rm&^x . n 

JtttMmrcft!), tfr£»2«DJtt«JBtt. ffi ■ SIS 

m&mxh &zb ztmt-t&flm&n&vimi} 
m. 

msm 3 mmi£tM2{zm<7)Mmmz& 
^x.mm2<oimmm%.&&&. isoxrc** 

c<oimmizm&Lx*coTmAtzm&%tvfcm2 
com® t . mi ess i cofmm^TsX amz&v t>ti 
tztmtifAnv-x-wt. MiH&2 ntmmizMi 
&&MKmn<om?br>xm 1 oMOTti^-f & 
Rmzmw^titzMffiSAn^-K-fr vt. tmw) 

2mmmmimiizmmtitzm*>vb. z\<n 
i mm 5 3 i8#Ji4 i,zim<?Mn&n%iz&\ *x . 

[0001] 

Z%{tUcMm#AZWliWtfAt b i>tz&Mf&m 

trsisu im&&m&bmmm%K&b<7>m 



[0002] 

[0003] mm^a, »Ho*r*flsrx*A^- 
1 * *> fctftEroiw ( # y - K ) ffl£R*£*3r 

«lT3B*«1BSvft^Rl6S:*t*S:^r. < 1 > 5W47 

s-mtzmzzm. < 2 > *tt*y- h-ra^t* 

[0004] 
HC13 

H 2 -*2H* + 2e- (1) 

[00053 
HL2 3 

l/20 2 + 2H + + 2e--H 2 0 (2) 

[00063 
[IL3 3 

H 2 + 1/20 2 ^H 2 0 (3) 

m\n,m^mt. m+zmmnnfmizx 

Zti&tf. Z\tihcM®l&m*X\ »M 

^m&#**®m-hz\btffiifevhh. zzxm® 
z\tLt><7)mm.m&. g&mfctfxbixm^ * 

ntX&8Llt:*m££tstfA$:m\/fAb txm^x 

[ooo7] *wz*>. zm^wmm^ttm 
misXTMz\mnm®mrtt>tixt5 o . z<n>&n 
mmzto^xmm<n&mm\^m*fx*£&Lx 

[0008] iR«^^^^^i&itr&»«i6Kfc I 
[0009] ^ifiTii. JJE*iS»iSK»BS:f Hffl 

am&nmmMiz. mm<D3y^7h&m#fm& 
z$M&b ix. ^m&zzA&ss&nRjstm 



(3) ^2 001-89108 (P2001-891 [5 



[ooio] PXftMfflizmhmmmxKi&z 

CH 3 0H-+C0+2H 2 +90.13 KJ/mol 

[00 123 

C0+H 2 0->C02+H 2 -41.17 KJ/mol 

[00 1 3] 

CH 3 0H+H 2 0-C0 2 +3H 2 +48.96 KJ/mol 

-i^mmmh t # omxn ( 4 ) at 
m^fmmttfmizmi. it ( 6 ) a 

CH 3 0H+H 2 0-C02+3H 2 

[00 163 

CH 3 0H+1/20 2 ^C0 2 +2H 2 

[00 173 

CH 3 0H+l/40 2 +1/2H 2 0->C0 2 +5/2H 2 
* * y-^OflE^KflS&ffiJ&ti ( 8 ) «fc 3 fc 

JHftRCCft*. ( 7 ) 5&3*3KSlR|Gfc¥« 

Cff^^t^tLT (9)5^£05h£9. *&* 

o. i i^nm)comm^ts^imixmm 

Ad«>S£S: 3 0 0-4 0 O'CSKCftfe^ 

[00 183 JbEMKOfifcUHvt. *l8^&#fc&*> 

li. MWfctt. *m&n%ft : &itKfc= 7 9%: 
2 1%b%&. ME<7) Afc«fclM8) 

ActO, -191.9 x y + 49.9 x (l-y) = 0 

zzx\ y ti. mvm\z&htih*?j-)vm\i!:x 

y=0.21 

[00 1 93 »fcli#«tf>»ttfcJ:* 
[00203 iS[«»0flBStt, ffl», f9[«tttt«r3«5«L 



[00113 
1^4 3 

(4) 

[ft5] 

(5) 

[ft6 3 

(6) 

[00 143 > 

I). 

[00153 
[fc7] 

+49.9 KJ/mol ( 7 ) 

[{fc83 

-191.9 KJ/mol (8) 

Ut9] 

-71.0 KJ/mol (9) 

[002 1 3 H5li. ffl ■ ^$ft^£ffi£fc&*a 

#*tt*&K«:iKU 2 0tiAD./X;K 3 0ttAP*? 

fefe^4 0CI1 ffi • £tt$j)itt*s 

mhzt\>hz>. 7oiii»««<oacs»^L. 8 
oiiasn^-*-^H, 9 0ttaip/;op£^-r. * 
fc. i6oa«ai«rii«t&fc«)jc»tt4>ii3tAW#* 

ztmt&KMz, mzt-fizxom&fiz, mm 
mmmx/wmzwkL 1 5 o«cgjKt:i/c*> 

4)2S[»»6*BHi&t 4 £ i: tfftbilX t . 

[00223 tzzv. mmiTbt** s-Mi*m 

mZti. ZZT#z<t*tti><MM^*&^b& 

teztth. z comfficoimm<?)^*>i'*-mizte--m 

[002 33 **/-/t*S^fcLfc3t«8 
(i, *^£JE&Jgtf3 0 0-4 0 OXTfcfil © 

hm$x&®Kfc*nmz'tth^h z\bkz 

X^XftQm.Z20 0-CW&*X'1&TZlt*>ZbtfT' 



(4) ^2 00 1-89 108 (P2 0 0 1-8 9 1(5 



[00243 04 ti, ifflat>;y-;«i\ 
jamm. isfls. comm. mm 
coo25] mam ( - «r m* * y -/w: *mt 

MoTsK3S84^fc{JI*£$:h.*. 
[0026] £$84 £itifcJKffl*W;*fcL »#BKfcJ8 

ffi&n*m&®tmi&fa&nmmwbz&z ix 

[0028] eKff»7 »ffi^3cff^tt»ff4rxfttffi 
©8*a-?TCOHfe*»9(CA0, C0i» P pm^ 

5. 

[00 293 jBfi«ffi^fiOK«S5«i. /oT 1 5 tcJ: 
oTKJGaEftAMSVl 6£iioT&te2ft&. 
[00303 

imtffmi x oti- mm: m&>x 
nmkmmmn&fctmmizx^xKmv 

[00313 m&cox i iz. m • ms&imi*. «ar 
fmm%m.iztm&ht&<ofr%*)<7) 

C 0 0 3 2 ] =5r*5. LT 
fih. LfrV%tfb£(D^tzli.®-3fflWmblt 



n%*). iSff^x4icocoiRfl&5<^»«<'SrO <6B 
WfcfllOte) , *<0fc*>£. KWTffltCOi 

[0033] jJ20HHWfcii*T*3ft 

fetor, £^*0«Wi. cojftK*fi!*fcTOfc 
Loot, jB»lOTOffllll^Hofe7l^a«RiBi:» 

[00343 

[mmzttikt&tzvx&zm w&w*metit: 

iolWBli, *9J-)V. x?y-/k tfyyy 
U *g^K«^5t «#8Ml2MRJ6fc OWflfc: J: o 

sc^wc, ±&w»%\<nmmzmL 

»is 2 <omm trnm tzb\zx*)*2 com® «• 

u ^2o»^swc« ^» ; h 
(i&sei) . 

[ o o 3 5 3 ±ist#f 1 {zu^mw^^ 
*j*m<o%&mimmti. mm,2nm&m\i.. m 

1 5 0'ct-r^ (i«^3S3) . 
[00363 ±mz x o , c owu&zimb mmb uo 
ot, jeiwHa<?)^M*0sc:4:*«rafc^*. m^r 

[ o o 3 7 ] ±f23fflE*aK:*jv^T. ®mm 

#xttTfom<?>comim>Mfmw'\mt>?i l z. >v 
^xzitxmnxinmimmmmjzimi. 

x % mm#xbmmtiwmimmLWzT$m 
[ 0 0 3 8 3 Ml 1 5 o-c^T^iii^t^o^-rs 

[00391 

1 . &£&tttt (a7C«0iR«i:iR€ta^<H«) 



(5) ^2 001-8 9108 (P2001-891 (5 



mtt tsmmftazfx * ) mmn-mts w c o o a o 3 









H 2 0 


40 


mol% 


10 


mol% 


co 2 


0 


□ol% 


21 


mol* 


CO 


0 


mol* 


1 


■olZ 


H 2 


0 


moIZ 


56 


■oIZ 


MeOH 


35 


moU 


0 


M\% 


N 2 


20 




12 


mo\% 


o 2 


5 


mol* 


0 


BOlZ 


&gfffi& 


1.7 


kmol/h 


2.7 


kmol/h 




26 


kg/kmol 


16 


kg A mo 1 




150 


'C 


200 





^^jSl75nunxetl60nmiXiS320iiini:f^i:, 

H ti (175/1000) x (160/1000) x (320/1000) x 1000 ^ 9 

[004 1] dOfc £ COS Vffi (space velosity)tt, SV 
(1/h) =1.7(kmol/h) X0.35X22.4(Nm3/kinol) XIOOOCJ 
■y h^/iB)/j|Hnm9(U >y 1500 (1/h) fcfc 
6. 

CO 0 4 2] SVffl«tt»t7)ttflg(cJ:oTSE*>6fi (tt 

fi^^ttnt^<^o. tttfcwmur/h$<**> 
T&o. jWfc*fr*ii««t« , r*** c s M50 

0-2 5 0 OSJKeOlSITA 0 , *ti^fflMfreRrt 

[00 4 33 ^B$£|i£^cjHOT£fe£# 
ffl-r*«fcE*i*< , ADM 1 /4SJK^#jl-WUrRj6 



x^80mm (=320/4) h^th. 

[00443 mm. *<nm ■ m^mmm^^*. 

1.35 (kg/!;-/ MO fcfiS&f*^ ^«Sfiwc 
( k g ) = (175/1000) x (160/1000) x (80/1000) x 1000 
xl.35(kg/>Jyh;W ^3kgt&6. 

[00453 tm zytm-t h g^Mfiw v = 

6kg. W-^c7)it^^^Cpc=0.14(kcalAg'C) f 
Cpv=0.11(kcal/kg°C) t+l. 

[00463 2. m&m ( t-^AMW*^) cofag 

*»**»*OTt:«etr*, flu mafmmttayi 

( 1 ) MM (3ft+jKft) r ( k c a 1 / 

*C) straw*. 

[00473 



tffrfr^TWt (MAXlmol%^) . * C TfiW^JKB 

H r ( k c a I /T) =CpcXwc +CpvX wv 

=0.14X3+0.11X6=1. 08(kcal/-C) 

(2) b-mw (8»+m») m^iRiH [00493 eofmazimm #t-* 

h (kca 1 ) A^^tt-SSfefiliOTOJ:3(c=5rS. 1 kW=860(kcal 

C0 0 4 8]«itf6 0»«fc:E«JoT, M&/gcO&& /h)T'*>£<0T\ 

Hh (kca 1 ) =860 (kcal/h)X(lh/3600sec)x60(sec) 
^14 (kca 1 ) 

(3) 60nmimm)?<O\z-f<,z£Z>tmm(%& [00503 
+m%) <0&£J:#AT CO ZtfXt*. 

AT CO =Hh (kcal)/Hr (kcal/C) 
= 14(kcal)/1.08(kcal/X:) 
1 3 CO 



(4) 2or:&bi5ov*ximm(®&+fm) £ 

JW**tf>tata&»&S|flS!t (mi n) £ftg-f&. 
[005l3t(min) = (150-20) CC)/13< < C/mi 
n) =10 (mi n) 



[0052) 

3. **^«0*a (^^AJD^^) 

%&m%®mzmi uzBMkxxizi^xm ■ mm 

2 0-C^^l 5 0-C^T 

<o%i&i,zm?z&mz'o^x&>Tizmtt&. mi. v± 



(6) ^2 001-89108 (P2001-89 1(5 



[00 53] ^i.i»#S^ftW«JB$:ii5SSJi5 

H 2 0 10 nol% 

C0 2 21 moU 

CO 1 mol% 

H 2 56 w\% 

MeOH 0 nalX 

N 2 12 wo\X 

0 raolZ 

^ffSSfi 2.7 kmol/h 

#?fi 16 kg/kmol 

mcoma. {t^x^m^m.m -289 <oa*& 

[0057] 



■ m&mmmiztiLkL MWtH^i: try 

[0054] JlflSBWrx (RJS?£#X ) co&jft. 
[0055] 

Tg=200°C 
#*Jt& Cpg=0.51(kcal/kg°C) 

k=0.11(kcal/mh «C) 
#X&J£ ju=0.08(kg/mh) 

g=2. 7(kmol/h) x 16 (kg/kmol ) =43 (kg/h) 

• flfegBS : Dp=6/1000(m) =6mm 
-mm^m: e=0.45 

• mm : *=i («^«^) 

( 1 ) ITfi&gG ( k g/m' h ) SrMC-r h . 
[0058] 



jttftJSBffioft(iig) =(175/1000) X ( 160/1000) Ofctf). 
G (kg/m^h) =g(kg/h)/((175/1000) x (160/1000)] 

=43(kg/h)/((175/1000)x (160/1000)] 
= 1 536 (kg/m 2 h) 

(2) W yyUX^Re <*&7C»> £ft»-£. [0060] 
[0059] 

Re=Dp(B)XG(kg/n , h)/ tfCkg/nh) 
=6/1000X1536/0.08 
= 1 1 5 

(3) TyVYiV&Pr {mm.) 

Pr=Cpg(kcal/kg *C) X J u(kg/mh)A(kcal/mh X» 
=0.51(kcalAgr) X0.08(kg/mh)/0.11(kcal/mh'C) 
= 0. 37 

(4) M^hp (kcal/m^hlC) fcfMW [0061 ] 
6. 

hp (kcal/ni2h*C) = (2.0+0.6XPr( 1 /3) X(9xRe) n/2) ]xk/D P 

= (2.0+0. 6x0. 37< 1 x (9X 115) < > / ] xo. 11/ (6/100 

0) 

= 2 9 1 (kcal/^h'C) 

(5) TO#li«^WMap (m> ap (m'/m 4 ) =6 X(l- Dp x<*>) 
/m» ) Htgt& . =6 X (l-0.45)/[(6/1000) XI] 

[0062] 

= 5 5 0 (mVm 1 ) 

( 6 ) mmmmm wmA* P ( k c a 1 / 
m^h) fctra-rs. 



(7) ^2 001-89108 (P2001-891 [5 



[0063] 

q P ( k c a 1 /m 3 h ) =apXhpX (Tg-Tss) 

-550 X 291 X (200-20) 
= 2. 9X1 O 7 (kcal /m 3 h) 
(JiWCfeVvC* Tss:j^l»aJ&=20 a CtTh) 
(7) MMQt (kcal/h),Q(kca [00 64] 

i ) mnth. 

mm^m < m3 > = (175/1000) x <i6o/iooo) x (80/1000) ?*> t <dx\ 

Q t (kcal/h) =q P X (175/1000) X (160/1000) X (80/1000) 
= 6. 5X1 0 4 (kca 1/h) 



2 0r^^fpF'C^T±^1-^^tt-^1-^o 
[0066] W (£§£+«) c^WfiHr (kc 



mm) mmm#zfrh%vz>m>Q (kcaniiia 

[0065] 

Q (kcal) =Qt (kcal/h) X(lV3600 8 ec)xisec 
= 18 (kcal) 

(8) M^^LT*^MOlTOTM^M^^ 

Hr (kca 1/°C) = CpcXwc +CpvX wv 

=0.14X3+0.11X6=1. 08(kcal/ , C) 

T^OT. fflgl^AT CO (i. 

AT (*C) =Q (kca 1 ) /Hr (kcal/t) 
=18(kcal)/1.08(kcal/ *C) 
^17 CO. 

ftoT, fc&$£l&j£Tse( -C) =20( e C) +17( *C) = 
37 CO ttah. 

[oo 673 <x^i wuzmmmmMti^fr^i 
-s&fiii, (6) mzm-yammwmm.z. t ss 

CO =37( *C) hg£$;LT. WlXqp (kcal/ 
m 3 h) frffirU EgWt (7) , (8) JlOftg£$9 
3BU &fc&M*£JgTse( e C) £;£*>£o 

[0068] -eco^co i vmz^x i> mmzunzm 
o^u fmm&mrsei -o >i 50 co tzzt 

[00 6 9] 03 fc, ^tt^m^l". 03 lz£Z> 

[0070] fcUbc7)^&m^ t^ttglimfc ( h 
— ^Jngft) T'l 0 (m i n) frfr^X^tzi><7)1)\ #A 

mxnumzxh^mmmzx*) 1 3#tc&*re££ 

[007 1] act:. H?ridif^Jii^^u3o3iiK^^ 
mm-z>tztb<7)&n%*mzmhm&tizii. ne 

ntzft\<nmmk. zv>&mt,zm$ix*coT$im 
iz&is. $ titzm 2 <»mm t , lutem 1 <vmm<r>tf* 
\umzmhittzmmxu^-%-)\>Yt. mm 
2<r>mm&&vm&msmii<7>w&X'h'>x& 1 <o 
j«m t sag* & SftaKiait ^^a^An 



Huie^20fcy«M^Blr^{iMlcKi5$^^ 

j^y-Ft. z\co±yy-<7)&j)ii*?izm^xm2<Dm 
WMmfcmLizzm uzmzi%mwx t mmxx 

100723**:, ±immi4 £*m<mm&mz 

[00733 

i o o 7 4 3 0 1 ti. ^ (oftwcom&mtzmb h m& 

VMItlKtiicf. HlCcfcivt. 6ttAP<om& 

i o o^&te7>f >\ ^^2 3iiji imom ■ 

tmmi 1 OA^tfcJg^ySr^-f. 24&tf25ttfl) 
9«jUfloraL*W#**U 2 4ti&tt4ttCSK 
2 5tt5BK^BBTie«l«FW^iM^*ff^&. 2 
6, 2 7li£*jM^ iIWcOAPyX;U^L, 2 
8&tf2 9tt#*jB»B*, afi«f<0AQ'7-*-/PK^ 

[ o o 7 5 1 4^. 12 onmmvmim • sis^m 



(8) ^2 001-89108 (P2001-891C5 



B&tl&M%W%m®&Z*l. 14 0. 15 0ii* 
K?ix&U^-*-)VYMf&UJX}Vtt-t. 160 

{ o o 7 6 ] $ m • E®%mm(ommmz 
Mie^ o *tmm i * m 2 4 at/ 2 5 anmM&< 

1f*>*i&. jWtlilS(«SRMi22^-Ma») 
MKMHH 1 0 0 CA 9 * «STKJ»BttW £ . 
MWXliT»g • S^M^/l 12 0C 

( 1 5 0°C) fcttfflLfclKfcli. JS«m**^Sr2 2<0;U 
-hj^2 3^-hMW#;L f^iaWlO 

te£fl)D#;lT, m • Sf&SftHKJIl 1 0 

[0077] JJSWfc J: 0 , $ 1 <0M*&I ( #^JS^ 

frra ioo) r»64«LfcWffl/r^ t««*>» 

2^)MjH (ffi • ®IS^«^ 110) tCjSSKf^ £ fc 
[0078] 

imvmimuM at&mmm) izmm 



(Witf, i 5 0*O (CSGM. mi^^OT 

m mxf. mmi^i3^-rtii)Hztmcofm 

x. &®&m%nmmtzMk2titzmic»mm 

<ommt. mt^i^wmm^xxumzmthti 
tzmm\n~7-*-^Yt, m&&2<r)mm\zm 
&&®%&%®(DW&xb^xm i cvmmmmh 

^tvf^&^y^t. cw-tywft-nmmzm^x 
m 2 <oimMm%&mzmm i tzmizmmttf* t & 

hi><Dti-Z> (M$g4, tJ:0. COM 

[Hi ] c^^tf^a»»oiafiw^«i»«jac&* 

[B3] zvmmm&^imttizmhhm 
[M4 ] fctmm&n&zmmmtnmmzmi 

[05 ] fi!*<^mK«Sco«lB&fl|^2:^-0 

6 : ftm#*ftttfi*. 2 2 : SM«ftlft?4 V. 2 
3 :SlKB*tt^^y, 24, 25 : TO*. 28 : jS 
»^APV-*-;Ph\ 2 9 : MWAPV-*-^ 
b\ 3 1 : &&±yV. 3 2 : ^JfflJ^M. 1 0 0 : »1 

<r>mm (%&mm%) .no: ^2coMra 
(m-s^mmm) . 130 



(9) ^2 001-89108 (P2001-891 (5 





(10) 92 001-89108 (P2001 ~8 91 (5 
[®2] 



en 
eo 


CO 


CO 
LO 


CO 


CO 


0.11 


0.14 


1.08 






S 


o 


CO 
CM 


CO 


eft 

CO 


CO 


CO 


d 


d 


p 






S 


OJ 


CO 


CO 


CO 
CM 


CD 


CO 


o" 


d 


§ 


<*• 




© 


CO 


5 


CO 


CO 


CD 


CO 


o 


d 


p 






© 


r» 


CO 

00 


CO 


o 
o 




CO 


d 


d 


s 


■«? 




g 


CD 


CO 

r- 


CO 


CO 
CO 


CD 


CO 


© 


d 


p 


X* 




CD 




o 

CD 


CO 


co 
r» 


CD 


CO 


© 


d 


B 


^» 




3 








CO 




CO 


CO 












S 


CO 




«<* 




co 






6 


d 


o 










CO 
CO 


CO 




CO 


CO 


d 


d 


CO 

p 






o 

CD 


CM 




CO 


CO 
CO 


CO 


CO 












o 

CO 


- 














P 


P 














H 


£ 


8 


1 


1 


j 






o 

1 


i 




1 




3 


< 


o 




u 


> 

3 






X 

X 




< 






« 

m 

i 


■ft 

■H 

1 


tt 

1 
1 


* 

M 

% 


* 

* 


n 

to 


m 

8 


« 

to 

ft 


m 

8 

i 


* 

to 

T 


1 


E 

ss 



(11) 32 00 1-89 1 08 (P20 0 1-89 1(5 



[m3l 



g 




o 


s 

o 


3 




s 




S 


i 






CO 


[ 00001131 


I 


2 






o 




~ m 
O — 




8? 

s 




5 




s 






1 




3 


$ 

o 


3 






8 


8 


o 






«D 




? 


I 




r> 


5 




5 


© 




?• 

* 


! 




5 






1 




o 


s 

o 


3 


| 




8 


8 


1 


I" 






8 
1 


| 


s 

o 






3 




5 r 


o 


ig 




s 








= 


g 




© 


8 

o 








8 


S 


I 


o 


« 




1 

© 
© 


| 


3 

o 




- 


■* 

o 




6 — 


§ 


i| 

* 


?- 


8 








2 


g 


5 
o 


o 


8 

© 


3 






8 


8 


i 


3 

o 






8 
e> 
o 




3 
o 


- 




o 




~ to 
a — 


G 


J 


5- 

S 


g 




in 






g 


s 


5 


8 

o 


9 




5 


1 


8 


§ 

o 




s 




i 








n 


>* 

o 




5 " 


G 


a 




5 


<* 


CO 






g 


©' 


o 


s 

© 


3 






$ 


8 


CD 

s 




8 


to 


8 


£ 


o 




rt 


"2 

c 


CD 


9 — 


s 


8 t 


?s 

i 

ri 


s 


• 


s 






g 




© 


1 


3 






8 


8 


I 


5 S 
B~ 


8 




i 

o 


1 


© 






o 




Z to 


Pi 






? 


o 


8 




CO 


g 


o 


o 


s 

o 


3 






8 


S 


1 


I' 


CD 


• 




i 


3 

o 






e 




Z to 

□ w 


o 


II 


s 


g 




S 




- 


g 


1 


5 


s 

© 


3 


B 




8 


8 


i 


r 

D 


s 




« 

i 

© 


I 


i 




w 


G 


CD 


5 - 


2 


s J 


1 






s 






g 






8 

o 


3 


1 




8 


8 


1 

o 


j I 

3 


K 




I 




3 
° 




«<* 


3 






§ 




?s 
8 












g 


3 


© 


I 




8 




8 


8 


i 


|i 

a 


« 




1 




3 






o 




- to 

9 Z- 


o 






5 










g 






5 

o 


3 


s 




8 


S 


1 


s 

a 


8 




i 


£ 


o 






«• 








• ft 

2 2 
5 


f s 

3 


8 










2 
? 

8 


a 


3 

£ 


I 

a 

a 


* 


! 

s 

* 

i 


1 

_l 

a 




1 

X 

*J 
H 


ii 

El 


il 

> £ 
> 

a 

§ 

a 

m 

ss 


2 

I 


1 


a 

B 
* 


! 
5 


to 

« 

g 


T 
■e 

S 

« 

1 


2 
! 


J 


S 

« 1 

■ j 


If 
m 

K 

Si 


£ 
c 

J. 

A 

R 


p ^. 

ii 

£ 8 
* 

ss 

< £1 

u * 


5 c 

8 1 

e is 

6 o 

• a 

< i 

a 


s 

] 

£ 
a 

s 

■ 

i 


g 

< 

s 

s 


g 
a 

! 


] 

•< 

1 


1 

i 


*5 


ft 

1 
* 


2 


a 

e 


a 

£ 

a 

IB 



(12) 92 001-89108 (P2001 -8 91 (5 



[ffifflB] ¥Jfcl 1*1 1A22B (1 999. 1 1. 
22) 

[¥ttffiEl] 
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C0+H 2 0-*C0 2 +H 2 -41.1 KJ/mol 
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CH 3 0H+H 2 0->C0 2 +3H 2 +49.9 KJ/mol 
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